Synthesis of acylglucuronides of drugs using immobilized dog liver microsomes octadecylsilica particles coated with phospholipid.
Immobilized dog liver microsome octadecylsilica (ODS) particles coated with phospholipid were developed for the synthesis of acylglucuronides of drugs. The phospholipid-coated ODS particles were readily prepared by stirring a solution containing L-alpha-dipalmitoylphosphatidylcholine with the ODS particles, in which the phospholipid was absorbed on the ODS surfaces by hydrophobic interaction between the acyl group of phospholipid and the otcadecyl group of the ODS particles. Similarly, the microsome-immobilized particles were readily prepared by stirring a buffer solution containing dog liver microsomes with the phospholipid-coated ODS particles, in which the microsomes were immobilized on the phospholipid-coated ODS particles by hydrophobic binding. The microsome-immobilized particles exhibited UDP-glucuronosyltransferase activity which catalyzed the glucuronidation of ketoprofen and a nonpeptide endothelin receptor antagonist, S-1255 ([R]-[+]-2-[benzo(1,3)dioxol-5-yl]-6-isopropyl-4-[4-methoxyphenyl]-2H-chromene-3-carboxylic acid), to the corresponding acylglucuronide in the presence of uridine 5(')-diphosphate (UDP)-glucuronic acid, and two acylglucuronides of ketoprofen and S-1255 were synthesized using the microsome-immobilized particles. These acylglucuronides were synthesized by simply shaking the microsome-immobilized particles adsorbed on the substrate in a buffer solution containing UDP-glucuronic acid with a thermostated mixer. The molecular weights and chemical structures of the synthesized acylglucuronides were identified by mass spectrometry and nuclear magnetic resonance, respectively. The productivity of S-1255 acylglucuronide using microsome-immobilized particles was approximately threefold higher than that observed with free microsomes, whereas the ketoprofen acylglucuronide productivity was slightly lower than that observed with free microsomes. The present method should be very useful for the synthesis of acylglucuronides of drugs, which are slightly soluble aqueous solutions in the drug development stage.